Aim To determine changes in sexual behaviors and other relevant characteristics related to human immunodeficiency virus (HIV) and sexually transmitted infection (STI) risks among young Croatian adults.
Adolescents and young adults are more vulnerable to sexually transmitted infections (STI) than other segments of the general population. Inclined to intense exploration of their sexuality (1) , young people are more likely to frequently change sexual partners, have multiple, often high-risk partners, and experiment with different sexual practices (2) . In the same time, they often lack comprehensive knowledge of risks related to sexual health, as well as the communication and behavioral skills required for safer sex (3) . It is therefore no surprise that most studies on youth sexuality focus on negative consequences of sexual activities (4) (5) (6) (7) (8) .
A recent acquired immunodeficiency syndrome (AIDS) epidemic update suggested that almost half of all new human immunodeficiency virus (HIV) infections worldwide occurred among people aged 15-24 years (9) . One study of adolescents in the United States of America found that about 50% of all newly contracted STIs were reported among adolescents and young adults, with human papillomaviruses (HPV), trichomoniasis, and Chlamydia trachomatis being the most frequently acquired STIs (10) . Although we lack biological data on STIs in Croatia, the existing data on HPV suggest that the prevalence of STIs in the country might be comparable. As recently observed, vulnerability to HPV infections seems to be highest among women in their late teens and early twenties (11, 12) . This is not surprising given the well-documented inconsistency of condom use in the population (3, (13) (14) (15) (16) (17) . The situation is not substantially better among well-educated young adults. In a cross-sectional study carried out in 1998, 2003, and 2008 among the University of Zagreb first-year students, fewer than a half of participants reported using condoms regularly (18) .
Unfortunately, there is no comprehensive sex education in Croatian public schools. The recent debates about its introduction proved highly controversial and politicized (19) . As a result, the initiative was officially qualified as an unnecessary burden to the national curriculum and dropped (20) . Under such circumstances, systematic monitoring of sexual risks among young people is an important public health task. The aim of this article is to provide evidence-based rationale for interventions and educational programs focusing on reproductive and sexual health issues. In this first repeated cross-sectional study based on national probability samples carried out in Croatia, we examine core indicators of sexual risk taking and other relevant characteristics of young adults in the period 2005-2010 to inform a national response to HIV and STI risks among young people.
Method Sampling procedure
In 2005 and 2010, two cross-sectional studies on HIV/AIDSrelated attitudes, knowledge, and behaviors were carried out on national probability non-matched samples of young adults. Using data from the last census (2001), both samples were stratified according to county, settlement size, age, and gender. Consistent randomization procedures were employed in all sampling steps. In the last step, Kish's method of the most recent birthday (21) was used to select participants in the households where more than one resident of the eligible age was present.
In 2005, the number of participants was set equal for all 6 regions of the country to enable robust regional estimates (13) , while in 2010 probability proportional to size sampling approach was used. To make comparisons between the two waves meaningful, the 2005 data set was weighted to adjust for regional differences, settlement size, age, and gender. At 95% confidence interval, the maximum margin of error for the 2005 sample was ±2.97%, and for the 2010 sample ±3.09%.
Participants
The 2005 survey included 1092 women and men aged 18-24 years, while the 2010 survey included 1005 participants aged 18-25 years. This slight difference in age ranges may seem problematic for between-study comparisons, however a set of analyses suggested that this was not the case. The inclusion of 25-year-olds in 2010 did not affect comparisons of age at coital debut. All sexually active participants in the 2010 sample reported having had first sexual intercourse at the age of 24 years or younger. Furthermore, 25-year-olds did not significantly differ from 24-yearolds in the lifetime number of sexual partners (χ 2 = 3.07, P = 0.381), the reported number of partners in the past year (χ 2 = 7.72, P = 0.102), condom use at most recent intercourse (χ 2 = 5.49, P = 0.241), and consistent condom use in the past month (χ 2 = 0.12, P = 0.911).
Non-response analysis
In 2005, the survey had a high response rate of 79.5%. Five years later, as many as 3133 persons of eligible age and gender were approached and 1005 completed the questionnaire, yielding a response rate of 32.1%. Although considerably lower, this rate is comparable to some of the recently observed participation rates in Croatian public opinion surveys and corresponds to the long-term negative trend in survey participation (22, 23) .
The interviewers were instructed to substitute an eligible person that declined participation according to a standardized randomization procedure. 
Measures
Socio-demographic characteristics assessed were age and personal and parental education (obtained separately for mother and father), occupation, family socio-economic status, and the type of the longest place of residence (1 = <10 000 inhabitants, 2 = 10 000-50,000, 3 = 50 001- 100,000, 4 = 100 001-500,000, 5 = >500,000). In addition, two measures of religiosity were used. Religious upbringing was measured by the following single-item indicator: "Were you brought up in the religious spirit?" A three-point scale was used to anchor answers (1 = no, 2 = yes, but not strictly, and 3 = yes, strictly). Personal religiosity was assessed by the frequency of attending religious services on occasions other than weddings, funerals, christenings, and the like, ranging from 1 = never to 6 = almost daily.
Knowledge about HIV/AIDS was measured with the standard UNGASS indicators (24) . Five items assessed routes of HIV transmission, while 2 additional items measured modes of protection from HIV infection ( Table 1) . Answers were recoded as correct and incorrect (including "don't know" answers). Items were summed to form a composite indicator ranging from 0 (all incorrect answers) to 7 (all correct answers).
Attitudes toward condom use were assessed by a fouritem Negative Beliefs about Condom Use Scale developed by A. Štulhofer and colleagues (13) . Items such as "A person who suggests condom use does not trust his/her partner. " and "A girl who carries condoms in her purse can be easily talked into having sex. " were anchored on a 5-point Likert-type scale ranging from 1 = "completely disagree" to 5 = "completely agree. " An additive composite scale ranging from 4 to 20 (the higher result, the more negative beliefs about condom use) was one-dimensional in both waves (all items loaded >0.70 on one factor with Eigenvalue >1) and had acceptable internal consistency (Cronbach α 2005 = 0.75; α 2010 = 0.83).
Socio-sexual characteristics and sexual risk-taking behaviors were assessed with several single-item indicators: age at sexual debut (defined as first coital intercourse), contraception/protection use at first and most recent sexual intercourse, condom use consistency (in the past 12 months), and number of sexual partners (lifetime and during the last 12 months). Sexual partners were defined as individuals the participant had vaginal intercourse with. Sexual orientation was assessed by asking about the gender of sexual partners (from 1 = "exclusively men" to 5 = "exclusively women"). Self-assessed HIV and STIrelated risks were measured by the following questions: "How would you rate your personal risk of acquiring HIV infection?" and "How would you rate your personal risk of acquiring any other STI?" A 10-point response scale ranging from 1 ("negligible risk") to10 ("extremely high risk") was used for anchoring answers. Finally, participants were asked to indicate whether they had ever been diagnosed with an STI and whether they had ever been tested for HIV.
Statistical analysis χ 2 tests were used to assess differences between genders and study waves on various indicators. t-tests were used to compare study wave and gender-specific means on several continuous measures, which were analyzed for normality of distribution. Reliability analysis and principal component analysis were carried out to assess internal consistency and dimensionality of composite indicators. Consistent condom use, as the central indicator of responsible sexual behavior among young adults with multiple partnerships, was assessed in more detail with multivariate logistic regression analysis. The analyses were carried out separately by study wave and gender. The model included the variables found relevant in previous studies (7, 13, 14, 17) . All statistical analyses were performed with SPSS 17.0 (SPSS Inc., Chicago, IL, USA) statistical software package. Probability value <0.05 was set as a threshold for statistical significance.
ReSuLtS
Young adults sampled in 2005 and 2010 significantly differed in most socio-demographic characteristics (Table  2) . Although the proportion of participants with strict religious upbringing significantly increased (χ 2 = 99.98, P < 0.001), the frequency of church-going slightly but significantly decreased (χ 2 = 13.92, P = 0.003).
hIV/AIdS knowledge
Basic HIV/AIDS knowledge was relatively high in both study waves (Table 1) . With the exception of a single item (mosquito bites), between 70% and 90% of participants provided correct answers regarding HIV transmission. Similar proportions (70%-85%) of correct answers were recorded on two questions assessing the knowledge about protection from HIV infection. Slight but significant increase was observed for two items measuring modes of HIV transmission. About 6% more participants answered that HIV cannot be transmitted by sharing a glass with an infected person (χ 2 = 10.5, P < 0.001) and about 5% more knew that healthy looking partner may still be HIV positive (χ 2 = 10.59, P < 0.001). The scores on the overall additive index, however, remained the same in the observed period.
Sexual experiences and behaviors
About 85% of participants in 2010 were sexually active (Table 3). The proportion did not significantly change in the observed period. Differences between genders in sexual activity were found only in 2005, when more men reported sexual activity (χ 2 = 5.22, P = 0.022). Between 2005 and 2010, the average age at sexual debut decreased significantly in statistical (mean ± standard deviation in 2005, 17.31 ± 1.71; in 2010, 17.14 ± 1.75; t = 1.99, df = 1734, P = 0.047) but not in practical terms. When tested using non-parametric procedures, the connection between age at first intercourse and the study wave was not confirmed (χ 2 = 10.79, df = 6, P = 0.095) ( Table 3 ). In 2005, men reported sexual debut at a mean ± standard deviation of 17.02 ± 1.62 years and women at 17.61 ± 1.74 years (t = 5.19, df = 865, P < 0.001). In 2010, men reported sexual debut at a mean ± standard deviation of 16.9 ± 1.86 years and women at 17.4 ± 1.59 years (t = 4.23, df = 850, P < 0.001). In both study waves, the median age at sexual debut was 17 years (interquartile range: *Significant difference between the study waves (totals), P < 0.001. †Significant difference between the study waves (totals), P < 0.01. ‡Significant difference between the study waves (totals), P < 0.05.
16-18) for both genders. It should also be noted that a proportion of participants who reported sexual debut before the age of 17 remained stable.
The lifetime number of sexual partners did not change between the study waves. The median number was 3 (interquartile range: 2-5 in 2005, 2-6 in 2010). As for the number of partners in the last year, the observed difference (χ 2 = 25.0, P < 0.001) was generated primarily by a lower proportion of participants who were sexually inactive in 2010 compared to 2005, as well as a higher proportion of participants who reported 5 or more sexual partners. In both waves, more *only participants who reported sexual intercourse were included. †Significant difference between the study waves (totals), P < 0.001. ‡Significant difference between the study waves (totals), P < 0.01. HIV testing almost doubled in the 2005-2010 period (from 5.9 to 9.2%; χ 2 = 7.60, P = 0.006), but the proportions remained fairly low (Table 3) . No differences between genders in HIV testing were found ( Table 3) .
Patterns of and attitudes toward condom use
Condom use at first intercourse increased from 62.6% in 2005 to 70% in 2010 (χ 2 = 16.7, P = 0.002; Table 4 ). Importantly, about one fifth of participants in both study waves *only participants who reported sexual intercourse were included. †Significant difference between the study waves (totals), P < 0.01. ‡Significant difference between the study waves (totals), P < 0.05.
reported that they and their partner used no method or technique of protection from STIs and unwanted pregnancy. When condom use at most recent intercourse was examined, no significant difference between the waves was found. There were more participants in both study waves who reported that they or their partner had used a condom at most recent intercourse than those who reported it for the first intercourse (Table 4) .
Consistent use of condoms in the past 12 months did not increase between 2005 and 2010 (participants who were not sexually active during the past year were excluded from the analysis). About one fifth of participants reported using condoms regularly (19.2%-20%). These rates need also to be considered from the point of view of condom use failures and errors. In 2010 (the 2005 wave did not assess problems with condom use), as many as 34.1% of participants reported delayed condom application at least once in the past year and 18.1% condom breakage. Men were more likely to report condom breakage (χ 2 = 6.27, P = 0.033).
Negative beliefs about condom use remained low. Compared to women, men scored higher on the scale, showing less positive attitudes and beliefs toward condoms in both *only participants who reported sexual intercourse were included. †oR -odds ratio; CI -confidence interval. ‡Significant difference between the study waves (totals), P < 0.01. §Significant difference between the study waves (totals), P < 0.001. ||Significant difference between the study waves (totals), P < 0.05. the 2005 (mean ± standard deviation = 9.42 ± 3.57 in men and in women = 8.5 ± 3.36; t = 4.35, df = 1075, P < 0.001) and 2010 study (mean ± standard deviation = 9.89 ± 3.96 in men and in women = 8.32 ± 3.64; t = 6.51, df = 997, P < 0.001).
Regardless of the observed risks, a great majority of sexually active participants assessed the risk of becoming infected with HIV or other STIs as non-existent or marginal. In the case of HIV risks, the proportion of young adults holding this view even increased in the observed period (from 69% in 2005 to 75.8% in 2010; χ 2 = 11.12, P = 0.011). In 2005, more women than men judged the risk of becoming infected with STIs as negligible (χ 2 = 12.23, P = 0.007). In 2010, the same tendency was observed with HIV risk self-assessment, with 80.3% of women and 71.5% of men judging their risk of HIV infection as negligible (χ 2 = 9.74, P = 0.021) ( Table 4) .
Correlates of consistent condom use
Consistent condom use was associated with age, condom use at first sexual intercourse, and attitudes toward condom use (Table 5 ). In both study waves, participants' older age (odds ratio [OR] women2005 = 0.74, P = 0.004; OR women2010 = 0.72, P < 0.001; OR men2005 = 0.73, P < 0.001; OR men2010 = 0.80, P = 0.006) and negative attitudes toward condom use (OR women2005 = 0.84, P = 0.002; OR women2010 = 0.90, P = 0.026; OR men2005 = 0.92, P = 0.032; OR men2010 = 0.90, P = 0.011) were associated with lower odds of consistent condom use. Condom use at first sexual intercourse was by far the strongest predictor. Among women, it increased the odds of consistent condom use 3.84-4.64 times (P < 0.001). Among men, an association of similar magnitude was found (OR = 4.03-5.85; P < 0.001).
A few other significant correlates were gender-specific and lacked temporal robustness. Higher odds of consistent condom use among women in 2005 were associated with older age at sexual debut (OR = 1.46, P = 0.006). In 2010, consistent condom use in women was associated with mother's education -women who reported that their mothers had only elementary education were 85% less likely to consistently use condoms than women with college-educated mothers (OR = 0.15, P = 0.018). Among men, lower odds of consistent condom use in 2010 were associated with having more lifetime sexual partners (OR = 0.29-0.36, P = 0.02) ( Table 5) .
dISCuSSIoN
The primary aim of this study was to examine the change in HIV and STI-related sexual risk taking in the population of young Croatian adults during the 2005-2010 period. Our results corroborate the findings from earlier studies among Croatian adolescents and late adolescents (3, 7, 13, 14, (16) (17) (18) . Although there is evidence that among young people condom use increased (25) , a substantial proportion still engage in risky sexual practices, including having multiple and concurrent sexual partners and not using condoms consistently. The available data clearly indicate that young men and women in Croatia are exposed to an increased vulnerability to STIs.
Contrary to the often repeated fear of hyper-sexualization of youth in Croatia, the median age at sexual debut remained stable since the late 1980s (15, 26) . A recent crosscultural study of 59 countries world-wide confirmed the absence of a universal decrease in age at first sexual intercourse (27) . Our findings seem to corroborate this, as the 2005-2010 difference in the average age at sexual debut was very small (and likely an artifact of sample size). Likewise, lifetime number of sexual partners and the proportion of young men and women who reported concurrent sexual partnerships remained unchanged and comparable to a number of European countries (28) (29) (30) .
From epidemiological perspective, however, the fact that a majority of young adults have multiple sexual partners remains of primary importance -regardless of whether the number is increasing or not. In the absence of consistent condom use, such behavior carries substantial STI risks (11, 12) . According to our findings, inconsistent condom use remains the dominant pattern of condom use among young Croatian adults. Adding to concerns, reports of consistent condom use may include instances of failed or flawed condom use, which were shown to be rather frequent (31) . As expected, we noted a higher proportion of condom use at first than at most recent sexual intercourse, which is likely a consequence of relationship consolidation. The observed increase in the proportion of condom use at first intercourse is encouraging. Condom use at most recent intercourse appears, however, to be comparatively low. As opposed to this, recent studies among young people in Italy (29) , Spain (32), and Canada (33) reported the prevalence of condom use at most recent intercourse to be higher than 70%.
In the context of contemporary sexuality, characterized by ubiquitous pre-marital sexual activity and sequential sexual relationships, a regular use of condoms remains one of the central protective behaviors. In multivariate analyses, three indicators were found to be robust (stable across time) and gender non-specific predictors of consistent condom use:
younger age, positive attitudes toward condom use, and condom use at sexual debut.
Corroborating earlier findings (13, 15, 17) , condom use at first sexual intercourse was found to be the strongest predictor of consistent condom use. Coupled with the recent evidence that consistent condom use may be the result of habit-formation (34), the finding underscores the importance of timing of sex education. To encourage consistent condom use, comprehensive school-based sex education would need to be introduced before the onset of coupled sexual activity. Focusing on communication and behavioral skills -including fostering condom use self-efficacysex education could promote responsible sexual behavior through delaying the first coital activity (to reduce the risks related to early sexual initiation) and assisting the process of condom use habit formation.
HIV incidence and prevalence remain comparably low in Croatia, with less than 0.1% infections and, on average, 10-15 new HIV infections per million a year in the last 10 years (35) . This is probably the main reason for relatively little media attention that the epidemic receives. However, the existing data on the prevalence of STIs among young adults, although limited in scope, are at odds with the current inactivity in the area of HIV and STI prevention among the general population of young adults. Further delays of the introduction of systematic prevention of sexual risks in Croatia through school-based sexuality education programs may have serious epidemiological consequences.
Despite adherence to standard procedures that maximize anonymity and confidentiality, validity of the findings reported in this article is limited by self-reporting. Even though proportions of individuals who refused to participate in the study because of its subject were almost identical in the 2005 and 2010 waves, a larger total non-response in 2010 suggests selection biases that may have affected generalizability and comparability of the findings. However, some recent analyses indicate that non-response does not necessarily increase biases (23) , while several Nordic studies suggest that non-response in studies that investigate sexual behavior in youth is fairly random (36) . Therefore, the extent to which systematic bias was introduced by low participation rate in 2010 remains unclear. Finally, validity of some indicators may have been affected by recall bias. The fact that most participants were at the beginning of their sexual careers reduces the likelihood of such bias. To further minimize this problem, a number of measures had reasonably short timeframe (usually 12 months).
Fully aware that the five-year timeframe may not be long enough to detect possible shifts in attitudinal and behavioral patterns, we believe that continuous monitoring of the dynamics of HIV relevant knowledge, attitudes, and behaviors is a public health imperative. Systematic study of sexual risk taking, particularly among young people who are the most vulnerable segment of the general population, is crucial not only for tracing epidemiological trends but also for informing and guiding future prevention and intervention programs in the country. The present study is hopefully one of the first steps in this direction. declaration of authorship IL and AŠ made substantial contributions to conception and design, as well as acquisition of data, for both the 2005 and 2010 studies (AŠ initiated the studies and headed their execution). VB made similar contributions in case of the 2010 study. They all performed data analyses and were involved in data interpretation. IL drafted the article. Other authors performed multiple revisions of the entire text and made specific contributions to some of its parts (introduction and discussion, in particular). All the authors gave final approval of the submitted version of the article.
